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Lo - EXECUTIVE SUMMARY"

.......

Paradise Creek flows from its headwaters on Moscow Mountain in the Palouse Range through the
City of Moscow and across the Washington State line to the South Fork of the Palouse River near
Pullman, Washington. In 1994, Paradise Creek was identified as water quality limited from its
headwaters to the Washington State line for the following pollutants: ammonia, nutrients,
sediment, habitat modification, pathogens ﬂow altera.nom and temperarure R

TMDL documents_the amount of a pogutant a waterbody cﬁl asszmdate mthou% ;nolatmg a
that loa.;i capact

state’ s'\yater :q%f.hty d@:%s ' aﬂéqgt '

: ¢ phate cold water biota, secondary recreation and
pply s , beneficial uses for Paradise Creek. The DEQ Beneficial Use
: ggt (BURP) was conducted on Paradise Creek in 1994, 1995 and 1996, The
red using the Water Body Assessment Guidance (WBAG) document
The analyses indicated that Paradise Creek is not providing full support of
of macroinvertebrate population impairment and exceedances of water

Paradi Creek are required by the Clean Water Act to meet the _
ty standards at the state line, Washington water quahty standards

% Class A water to be protected for salmonid spawning, pritnary i
stic uses along with uses such as water supply, wildlife and aesthetics.
recreation and domestic water supply are not supported for Paradise

’S) of pollutants in the Paradise Creek watershed are

nds, land development (construction activities), urban runoff,
a8, Permitted point sources of pollution include the Moscow
Umvers:ty of Idaho s{U of D aquaculture facility.

separate evaluation.

In the winter and spring ise Creek is typicaliy a&‘e'cted :ﬁ'y suspended solids from eroding
agricultural ﬁelds durmg gh runoff. During the low ﬂows of the late summer phosphorus and
nitrogen are present ih high'énough concentrations to stimulate algal and macrophyte populations.
The respiration cycles of these algal and macrophyte populations may then cause large diurnal and
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seasonal fluctuations in dissolved oxygen concentrations, leading ta depletion of dissolved oxygen
concentrations during the late summer low flow periods. Nurrient and bacteria levels often exceed
both Idaho and Washington standards. Due to discharge from the MWWTP, ammonia levels at
the state border compromise many of the beneficial uses of a Washington Class A waterbody.

Water quality standards for the states of Idaho and Washingron are intended to provide protection
of designated beneficial uses. TMDL targets are based on these water quality standards.

Numeric water quality standards are used where they exist. Narrative water quality standards
have been interpreted and applied to Paradise Creek for sedument and nutrients. A numenc total
suspended solids (TSS) target was determined based on Idaho Water Quality Standards for
turbidity and a correlation between turbidity and the TSS measured within Paradise Creek. A
numeric total phosphorous target was determined based on Idaho Water Quality Standards for
excess nutrients and nuisance algae growth. The background phosphorous concentration
measured in an area of Paradise Creek absent of algae growth was selected as the numerical
target. These numeric targets are intended to provide protectdon of designated beneficial uses.

Load capacities reflect these water quality targets for Paradise Creek. Load allocations presented
in this TMDL are based on the load capacities developed using these targets. Targets, loading
analyses, and load allocations are presented for sediment, total phosphorus, temperature (thermal
modification), bacteria (pathogens) and ammonia. Loading analyses indicate that the estimated
load capacities for these pollutants in Paradise Creek are currently exceeded, and therefore,
require reductions. Proposed reductions vary by pollutant and source and are summarized in table

Idaho State Water Quality Standards apply throughout the Paradise Creek Watershed. Data used
in calculating Paradise Creek’s load capacity were collected at the United States Geological
Survey (USGS) flow station and the MWWTP approximatety 1/4 mile upstream of the Idaho-
Washington state border. Pollutant allocations and reductions are based on the load capacity

estimated at this point. Compliance with these targets apply within Paradise Creek at the Idaho-
Washington border. a

An implementation plan will be developed by the Paradise Creek Watershed Advisory Group and
supporting agencies to specify controts designed to improve Paradise Creek water quality by
meeting the load.allocations contained in this TMDL document. During implementation
additional water quality information is expected to be generated. In the event that new data
indicate that the targets used in this analysis are not appropriate, the load capacity would be
adjusted accordingly. Because targets will be re-examined and potentially revised in the fiture the
Paradise Creek TMDL is considered a phased TMDL.

e —— —

[,




— —— ] [} ‘T

Paradisa Cre=x TNDOL, 12/23/97 3

2.0 WATERSHED ASSESSMENT

v

‘WQ CONCERNS AT A GLANCE:

Water Quality-Limited? Yes
Segment Idéntifier: PNRS #1135 -
Parameters of Concern: Ammonia, Nutrienis, Sediment, Habitat Aherangn, P b,ogem'
| Flow, Temperarure .

Uses Affecte d:
Known Sources:
. ' ' 4 i B
2.1 WATERSHED CHARACTERIZATION
General Description -

Paradise Creek (PNRS # 1135) is located in the Palouse River hydrologic basin. The headwaters
of the creek are located on Moscow Mountain in the Palouse Range, with the creek flowing'in a.
southwesterly direction for approximately 19 miles, through the City of Moscow, Idaho,
uitimately j ]ommg the South Fork of the Palouse River in Pullman, Washington.© ;-

The Paradise Creek Watershed is 23,038 acres in size with 13,888 acres located within Idaho; the
other 9,150 acres are located in Washington state (USDA, 1995). The upper portion of the
watershed is stesply sloped, with the majonity of the drainage basin consisting of moderately steep
rolling hills. Elevations range from 4,356 feet at Paradise Point in the Palouse Range, to 2,520
feet at the Idaho-Washington border. The Palouse hills are very susceptible to erosion due to
their topography, soil texture, and land use practices which result in a lack of vegetative cover
during the penod of maximum precipitation (November-March)(USDA, 1995). The lower half
of the watershed in Latah County lies between 2500 and 2700 feet and rises to maximum, hemht in
the Palouse Range to the €ast. Very little local reiief occurs in the lowland areas; beginning at
2900 feet elevations rise rapidly and change dramaucally once in the Palouse Range Slope
distribution is outlined in Figure L.

Hydrology
Paradise Creek is a fourth order stream comprised of 53 stream segments. Of the 33 stream

segments, +9 flow through agricultural fields (Doke and Hashmi, 1994). Paradise Creek is
~haracterized as a youthful stream with indistinet drainage channels anc little topographi¢ retief
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cetween adjacent drainage basins. The small and scattered wetlands within the watershed further
characterize Paradise Creek asa youthful stream. The morphology of the stream channet is "v*
shaped as it runs down Moscow Mountain and rectangular through much of the lowland
zgricultural areas. Where Paradise Creek runs through agricultural Selds, the streambank becomes
zighly unstable and susceptible to channel erosion due to the fine loess soil and present lack of
vegetation along its banks, ‘ o

Daily flow data is taken at the USGS gaging station located on Pafedise Creek 0.2 miles upstream
ZTom the MWWTP. The Paradise Creek annual runoff hydrograph js character,med by lo ﬂows
"‘unnq the summer and fall seasons and peak ﬂows dun.ng the wmte? a.nd sprmg seaso

cfs for .Tanua.ry 1994 to 104 cfs fot F ebmary Dmly average flowk for peak ﬂow months range
Zrom less than 1 cfs {1/31/94) to 755 cfs (2/8/96). From June through October, flows are very
low, averaging 1.35 cfs during this five-month period; average monthly flows have dropped as
Iow" | 21 cfs dunng September (USGS, 1986 to 1996). :

5 dow ';eaches zero, reducing the stream to a series of small pools separated by
y creek- bed. Paradise Creek typically freezes, thaws, and re-freezes several times
during winter, at tir es resultmg in intermittent flows during the months of November to

USGS ' ?aradxse Creek as perenma.l from Mam Street (US 95) downstream Doke

and Hashrrg(l. 094y &‘O‘e_ideuuﬁed the 7Q10 flow (the lowest flow occurring for a period of seven

daysina 10, pUAL #s 8.3 cfs for Paradise Creek approximately 0.2 miles above the
s, s £ the MWWTP. Kjelstrom, Stone, and Harenberg (1995) identify

due to pas; and prese_nt man_agement activities (Doke and Hashmi, 1994).
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Climate

Average annual precipitation in the Paradise Cresk Watershed is approximately 23 inches, with an
average snowfall of about 48 inches; the uppermost portion of the watershed experiences the
most precipitation. Nearly 40 percent of annual precipitation fzalls as rain-and snow during
November, December, and January. Much of the winter precipitation is in the form of rain which
thaws the Tozen soil surface. This shallow thawing creates rapid runoff from the area’s
non-irrigated cropland since the soil remains frozen below the surface and prevents infiltration,
July and August are the driest months and period of greatest evaporative moisture 10ss;
precipitation, if any, usually occurs as brief thunderstorms (Doke and Hashmi, 1994).

Mean daily temperatures range from a low of approximately 28°F in January :0 a high of 66°F in
July, with an average annual daily temperature of about 47°F, The average January minimum
temperature is 5°F, while the average July maximum temperature is 96°F. Summers are typically
hot and dry, with daily temperarures sometimes reaching 100°F; nightly temperatures can drop to
30°F (Doke and Hashmi, 1994).

Geology

Paradise Creek Watershed is in the Palouse Hills section of the Columbia Plateau Geomorphic .
Province (John Bush, 6/97). Bedrock consists predominantly of Tertiary age Columbia River
Basalt. I.ake and stream deposits of clay, silt, sand, and gravel form interbeds between the basalt
flows; in addition, similar sediments overfie the basalts. These sediments are referred to as the

Latan Formation; the uppermost sedimentary unit overlying the basalts are called the sediments of -

Bevill, Cretaceous age Idaho Batholith graniric rocks form the Palouse Range on-the extreme
north and northeast part of the watershed, in the headwaters area. Intruded by the granitic rocks
are Precambrian age meta-sedirnents of the Belt Supergroup which are predominantly quastzite,
schist, and gneiss. The watershed area is typified by rolling asymmetrical hills of the Quaternary
age Palouse Formation. Quaternary age eolian (windblown) and alluvial (stream) deposits are
found along the stream drainages and on the surface of the lower hills throughout the watershed.

In addition to the younger Paicuse Formarion, the Miocene sediments of Bovill are a source for
fine grained transported material that is characteristic of the Paradise Creek drainage.
Approximately 15 million years ago, the Columbia River Plateau was covered by & group of basalt
flows belonging to the Priest Rapids Member of the Wanapum Formation. In the Moscow area,
these flows went over a thick sediment sequence (Vantage Member of the Latah Formation) that
now separates the Priest Rapids unis from the earlier Grande Ronde flows and sediments of
Moscow. Along its eastern margin, emplacement of the Priest Rapids flows created a raised base
level and caused deposition of kaolinitic clay, quariz sand and minor grave! from nearby
weathered basement rocks by streams. These sediments, referred to as the sediments of Bowi],
form a westward thinning wedge over much of Moscow between the overlying loess and
underlying basalt flows, and in places lie directly or weathered crystalline rocks.

1
i
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Along the basement-basalt contact, sediments of Bovill consist of poorly sorted, conglomeratic,
micaceous sands interbedded with kaolinite-rich clays., Over the western end of Moscow these
sediments are dominated by clays with minor interbedded lenses and locally laterally continucus
units of sands and silts. The sediments of Bovill (Figure 4) lie beneath approximately 70% of
Paradise Creek’s drainage area in Idaho; the western extent of this unit within the watershed ends
just past the Washihgton State line where basalt is exposed at or near the surface. An isopach map
{(Pierce, 1996) of sand-gravel to clay ratios within these sediments indicate that approximately 70
percent of that portion of the lithologic unit that lies beneath the Paradise Creek channel is
comprised entirely of clays another 23 percent contains greater than 70 percent clay-sized
sediment, and the remaining 7 percent contains greater than 30 percent coarser materal along the
eastern contact with older granitic rocks. Sediments of Bovill as well as granitic basement rocks
in the Tdaho portion of the Paradise Creek watershed are bianketed in places by the eolian silts
(loess) of the Palouse Formation. Alluvium associated with the Paradise Creek drainage is
commonly reworked loess or mixtures of loess, basalt and granitoid fragments: Most stream
deposits grade laterally inio loess (windblown silt) of the Palouse Formation and contain siope
wash deposits derived from the loess covered hills.

Paradise Creek is characterized as a youthfhl to eacly mature stream. Stream erosion and
deposition processes associated with Paradise Creek, in Idaho, have not adjusted to the disruption
caused by basalt emplacement and associated deposition of sediments. Loess deposition during
the Pleistocene further slowed that adjustment. Deposition of sediments upon near horizontal
basalt flows that lapped up against the granitic uplands in the Paradise Creek watershed led to
creation of a stream channel with 2 very gentle gradient (<0.5%) within most of the Idaho side
of the watershed that steepens (7% avg. gradient) rapidly above an elevation of 2700 feet within

the upper portion of the watershed (see Figure 1). Paradise Creek’s channel steepens moderately
from the Washington state line to the ¢reek mouth.

Paradise Creek’s relative age, geologic setting and fine grained sediment suggest that the channel
is prone to meander within a larger flood plain. A continuously meandering creek located within
such 2 system indicates a naturally high background level of fine grained sediment input to the
channel system. This resultsin a hlghlv sensmve cold water btota habitat.

Sails and Soil Erosmn I’otentzai

General soil type distribution is shown in Figure 5. The primary soils types existing in the Latah
County portion of the Paradise Creek Watershed are (Doke and Hashmi, 1994):

* Palouse-Naff - very deep, weL dramcd gently sloping to moderately steep slopes,
soils formed in loess.

Southwick-Larkin - very deep, moéeratcly well drained to well drained, gently
sloping to moderazely steep slopes, sais formed in loess.

-

A
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* Taney—Ioel very deep, moderatefy well drained to well dramed, gently slop g
moderately steep slopes, soils formed in loess. :

* Vassar-Uwvi - deep to very deep, well dramed soils formed in voIcamc ash, loess
and granitic residuum.

northeast facing slopes tend to be sg
attributed to higher erosion a.ud slufmp

The Idaho Stat
cultural resoun

ervanon Oﬁcer has indicated that lmown"}ustone'gg prehis
is m the Paradise Creek Watershed. The Palouse Indians originally *
area, The first non-Indian settiement likely occurred during the "
had become a major trade center. Grazing was the first agriéultural
arm began in 1877. The coming of the railroad boosted
by 1820. Lﬁmng and a local fruit industry were short lived o
vived as the primary resource industry of the watershed

. 15,000 people, Latah County séat and cultural center, and is the site of
the state’s land grant ﬁni?emty The University of Idaho, agriculture, retail trade'and service”
industries are major, contn’butors to the local economy, Historically, the area population has
grown at a rate of 1 to 1.5 percent atmuall»- but this rate has mcrmed to appm:umately 4% in.
recent years (Doke and Hashmi, 1994)

Most of the watershed is privately owned. Land ownershxmsmlxed geographically and not
necessarily contiguous. Forest land ownership includes tracts owned by the State of
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Idaho, University of Idaho, non-industrial private forest land owners, and private industrial forest
product companies.

The predominant land use within the watershed is private non-irrigated .cfopland. Typical crops
produced in the area include wheat, barley, peas, and lentils. There are approximatety 20
agricultural operators in the watershed.

In the Preliminary Investigation Report for the Paradise Creck Watershed (USDA, 1995), major

land uses were identified as outlined in the following table:

Table 1. Land use distribution within the Water Quality Limited Segment of Paradise Creek.

Land Use Y " acres
Non-irrigated Cropland | 60.5  8403]

Forest Land 14.2 1978

Pasture Land _ 8.6 1200

| Urban Land 16.6 2307

| Total ' : - 13,888

Land use distibution is illustrated graphically in Figure 7. -

Agriculture is, by far, the largest land use within the watershed. These fields are mtenswely
farmed and fallow for much of the year.

At about 17% of the watershed designated urban area, though much smaller than agnculrure,
rates as the second largest land use. Urban areas contains a relatively large and dense population
of peopie, cars and pets, and much impervious ground. Channelization of Paradise Creek has
occurred in the urban as well as agricuitural portions of the watershed and has been placed
underground for about a quarter mile downstream of Line Street. Although these two historical
impacts rmay be unfeasible to reverse, they have contributed to the problems that currently exist
within the watershed.

Forested land comprises approximately 14% of the land within the Idaho portion of the
watershed. Much of this area has been subject to timber harves:, but at present, there is littie
timber harvesting or related road buiiding in the Paradise Creek watershed.
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2.2 WATER QUALITY CONCERNS AND STATUS

Paradise Creek is listed for the following pollutants of concern on the 1996 §303(d) list for the
state of Idaho: nutrients, sediment, temperature, flow alteration, habitat modification. pathogens,

and ammonia, Cold water biota, secondary contact recreation, and agricultural water supply aré i
the designated beneficial uses that require support. l

Surface Water Beneficial Use Classifications

—— —

Surface water beneficial use classifications are intended to protect the various uses of the state’s
surface water. Idaho waterbodies which have designated beneficial uses are listed in Idaho’s
Water Quality Standards and Wastewater Treatment Requirements (IDHYW 1996). They are
comprised of five categories: aquatic life, recreation, water supply, wildlife habrat, and aesthetics.

Aquatic [ife clagsifications are for water bodies which are suitabie or intended to be made suitable
for protection and maintenance of viable communities of aquatic organismts and populations of

significant aguatic species. Aquatic species include cold water biota, warm water biota, and
salmonid spawning, ' ‘

Recreation classifications are for water bodies which are suitable or intended to be made suitable
" for primary contact recreation and secondary contact recreation. Primary contact recreation

depicts prolonged and intimate contact by humans where ingestion is likely to cccur. Secondary

contact recreation depicts recreational uses where ingestion of raw water is not probabie.

Water supply classifications are for water bodies which are suitable or intended to be made
suitable for agriculture, domestic, and industrial uses. Wildlife habitat waters are those which are
suitable or intended to be made suitable for wildlife habitat. Aesthetics are applied to all waters.

Designated Beneficial Uses of Paradise Creek

Currently Paradise Creek beneficial uses are listed as cold water biota, secondary contact
recreation and agricultural water supply (IDAPA 16.01.02).

Water Quality Criteria

Idaho water quality standards include criteria necessary to protect designated beneficial uses. The
standards are divided into three sections: General Surface Water Criterda, Surface W ater Quality
Criteria for Use Classifications, and Site-Specific Surface Water Quality Critera (IDHW, 1996).

The following water quality criteria are applicable to pollutants of concern as listed on the 1996
303(d) list and uses designated for Paradise Creek:

IDAPA 16.01.02.200.03
Deleterious materials. Surface waters of the state shali be free from deleterious materials in concenmations

Y
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Floatiﬁ% Suspegded, or Submerged Matter. Surface waters of the state shall be free from floating, suspended,
or submerged matter of any kind in concentrations causing nuisance or objectionable conditions or that may
impair designated beneficial uses. This matter does not include suspended sediment produced as a result of
nonpeint source activities, - _ o - e

IDAPA 16.01.02.200
Excess N%gicnts.
growths Oinggg

idary eaﬁtéamﬁonmnotmmnfainfecal

ke '\_ 5§ WD _ aLh’ average of no greater than 19 "C

pplicable m,uﬂag zone set by the Depa:mg shall not exceed background
; acousty or more than 25 NTU for more than ten (10)

: ﬁom Paradise Creek by S"cﬁﬁé.bel a.nd Wilson (1996) indicates that Paradise

enit; Therefore Idaho water quality standards may not apply to some of the upper
ise Creek during low flow times of the year. Interim targets and water quality
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standards pertain to those times and locaiions where Paradise Creek is non-intermittent. The
State of Idaho defines an intermittent stream as “a stream which has a period of zerc flow for at
least one week during most years. Where flow records are available, a stream with a 7Q2
hydrologic-based design flow of less than one-tenth (0.1) cfs is conmdered intermittent. Streams
with perennial pools which create significant aquatic life uses are not intermittent” IDAPA
16.01.02.003.50). Stream segments of zero flow occur between perennial pools within the upper
portions of the Paradise Creek watershed.

Flows within the middle portions of Paradise Creek are typically maintained throughout the year.
However, flows recorded during the late summer months can be very low. The monthiy average
low flow recorded at the USGS Flow station for September for the years 1986 through 1996 is
0.17 cfs. (USGS, 1996). State water quality standards pertaining to point source discharges
stipulate that if a designated mixing zone exists in a flowing receiving water “the mixing zone is
not to include more than twenty five percent (25%) of the volume of the stream” (IDAPA
16.01.02.060.01 e.iv). Recognizing Paradise Creek flow volumes are not large enough to support
an adequate mixing zone during the low flow seasons of the year, TMDL targets and aliocations
for the Moscow Wastewater Treatment Plant and the University of Idaho Aquaculture facility are
applied to the end of the discharge pipe for the purposes of this TMDL. :

Interstate Water Quality Requirements

Section 401 of the CWA states that in the case of interstate waters where state criteria differ, the
standards of the downstream state must be met at the border. Washington water quality standards
classify Paradise Creek as a Class A waterbody (WAC 173-201). Class A waters are to be
protected for: domestic, industrial, and agricultural water supply; stock watering; primary contact
recredtion; aesthetic enjoyment; wildlife habitar; and salmonid and other fish spawning, rearing,
migration and harvesting. The EPA has stated that Paradise Creek does not support domestic
water supply, salmonid spawning and rearing, and primary contact recreation beneficial uses

(EPA, 1993).

The State of Idzho has relied on EPA Region 10 staff to ensure appropriate coordination of
interstate water quality concems have been adequately addressed. EPA Region 10 staff have
provided Washington State standards for the Paradise Creek TMDL These standards are derived
from WAC 173 -ZOIA-O.:O and include:

. Dissolved oxygen concentrations must meet or exceed 8.0 mg/l.

. Temperature shall not exceed 18 °C.

. Fecal coliform shall not exceed a geometric mean concentration of 10C fecal coliform/100
ml, | ‘

. Turbidity must not exceed 5 NTU over background when background turbidity is 50 NTU
or less, or have more than & 10 percent increase if the background turbidity is greater than
50 NTU.

The Washington water quality turbidity standards are very similar to the Idaho’s standards for
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turbidity. Therefore, the use of Idaho’s water quality turbidity standards as the basis for a
correlated TSS sediment target is assumed to provide assurances that the sediment target will
meet Washington State water quality standards within Paradise Creek. Washington standards
state that turbidity shall not exceed 5 NTU over background when background is 50 NTU or less,
or have more than 10% increase in turbidity when the background turbidity is more than 50
NTUs. The EPA considers application of this standard to the point sources and nonpoint sources
found in Paradise Creek to allow 5 NTUs to be added by each source of sediment load.
Application of a 5 NTUs increase over background to each of the five sources identified (forestry,
agriculture, storm water, wastg@gater treatment plant and, aquaculture facility) provides a total of
25 NTUs above nat ”ra] backgmund conditions at the I[daho Washington state line. Idaho water

t 3 1d1ty fb 25 NTUs abg;ge background for protection of cold water
biota bene l use protec he PA hag Eprgv%d both the Washington State and Idaho

S m&w . - . S -

appm

USEF

S %ded sediment ranged 1,000-3,000 mg/l; fecal -
ed Idaho water quality standards for
6, the Latah Soil and Water Conservation District
mchces (BMPs) in the Paradise Creek watershed
_Planmng Project (Latah SWCD, 1981 1986)

rim sewers, and surface urban runoff. The primary pollutants
ients, sed;;nentapo_n, temperature, flow alteration, habitat

the hab and macromvertebrate communities at four
OSCow ¢ city limits. Data was collected on nine habitat
ogicat ristics’ ' Additional reference sites were assessed on Schwartz
%Icﬂ : Rest Creek. Schwartz Creek served as the primary reference

-'coll" d data mcluded habitat assessment, qualitative description,

| g, spcciés nchness EPT Taxa richness, EPT abundance,

ent dommﬁnt taxa. Habxtat scores were found to improve gomg

was hxghﬁt att WG ¢ stations a.long Paﬂdtse Creek upstream of Highway 95. Water quality,
habitat, and biclogic mtegmy were alt sxgmﬁcantly higher for the reference streams than for
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Paradise Creek (Rabe, et.al., 1993).

" The U.S. Environmental Protection Agency {1993) completed a draft Paradise Creek Water
Quality Assessment that recommended a TMDL be developed as part of the pollution control
strategy. The strategy recommended the following steps: evaluate nutrient removal from the
MWWTP, evaluate the need for and potential effectiveness of a Nutrient Management Plan,
evaluate available controls via the Palouse Conservation District effort, evaluate the effectiveness
of Storm water controls, evaluate the effectiveness of nutrient reductions on dissolved oxygen
levels, and address bacterial contamination through programs controlling grazing, concentrated
animal feeding operations, and urban runoff.

Limno-Tech, Inc. prepared a case study report entitled “Development of a Demonstration TMDL
for Paradise Creek” (Limno-Tech, 1993). That TMDL consisted of four activities: defining water
quality objectives, determining allowable loading and present nonpoint loads, defining necessary
load reductions; and allocating loads. The analysis concluded that implementation of agricultural
BMPs is necessary to achieve the suspended particulate objective and winter nutrient objectives.
The report also concludes that reductions in the MWWTP nutrient loadings are necessary to
achieve the summer nutrient water quality objectives.

The State of Washington, Department of Ecology has developed a TMDL for ammonia for the
South Fork of the Palouse River (Pelletier 1993). Three Wastewater Treatment Plants (WWTPs)
discharge water into the SFPR, including the MWWTP via Paradise Creek. The WWTPs have the
potential to account for most of the river flow during low flow periods. Nonpoirit sources of
ammonia were found to be relatively dilute compared to point sources. Ammonia concentrations
in excess of chronic criteria were observed in Paradise Creek near the state Jine in October 1991.

A Paradise Creek Watershed Characterization Study (Doke and Hashmi, 1994) was prepared for
the Palouse Conservation District by graduate students at the State of Washington Water '
Research Center (SWWRC), Washington State University. An overview of the watershed
examined the followingtopics: geology, hydrology, soil characteristics, climate, vegetation,
wildlife, land use/zorung, population, and water quality problems. Water samples were collected
monthly from nineteen sites on Paradise Creek and its tributaries between October 1992 and
November 1993, Monitoring also took place following several storm events to measure peak
loading of pollutants to Paradise Creek. Parameters that were investigated include: temperature,
conductivity, pH, dissolved oxygen, alkalinity, suspended solids, ammonia, nitrite, nitrate, total
phosphorus, stream flow, fecal coliform, and fecal strep. Agricultural runoff and discharges from
the Moscow wastewater treatment plant were identified as the major pollutant sources.

Traditional BMPs for construction, riparian, and agriculture were recommended to reduce
sediment and nutrient ioading to the creek.

Idaho DEQ conducted a beneficial use atrainability assessment (Wertz, 1994) in October of 1993
to evaluate the appropriateness of the current designated beneficial uses. Water quality monitoring
was conducted at four watershed locations. The physical and chemical parameters evaluated
were: water temperature, pH, dissolved oxygen, conductivity, aikalinity, suspended solids,

T - B I~ =
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nitrogen, phdsphorus -and flow, Biological parameters that were evaluated included: fish species,
habitat quality, benthic macroinvertebrates, and bacteria. Results of the use attainability
assessment indicated secondary contact recreation and agricultural water supply were appropriate
dasxgnated beneficial uses. Cold water biota was found to be an existing use and salmonid
spawning was determined to be attainable but nonexistent. The study concluded salmonid
populations could be supported with improved water and ha.bxtat quality.

The State of Wasinngton Water Rﬁsearch Ceater (Schnabel and Wilson, 1996} conducted a3 water
quality monitoring study for Idaho DEQ from August 1994 to November 1995, The monitoring
objective was to collect sufficient water quality data from seven sampling stations to provide
information for deveiopment of a total maxnnum daxiy ioad for the 1daho pcmon of Parad:se

: )_-hst for the State of Tdaho lists seven poﬂutants of concern. Four of r.hese
ents, ammonia, temperamre, and flow alteration) lead to eutrophic condmons

& nytrients hxgh water tempci-amre iead to algal growth and Subsequent dissolved
oxygf:n,ﬂ o Temperanire and dissolved oxygen within Paradise Creek typically do not

Dissolved oxygen (DO) depletion is a concern during the summer low flow months throughout
the watershed, During this period, DO concentrations often drop well below Idaho and
Washington standards. BOD loading from the MWWTP results in sub-standard oxygen levels
throughout the year at the Idaho-Washington border. Beneficial uses such as cold water biota are
impaired by low oxygen concentrations. Dissolved oxygen and water temperatures are both
parameters of concern because they often fail to meet Washington State standards which are
designed to support saimonids and healthy macroinvertebrate populations.
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Suspended solids pose a significant seasonal threat in all but the forested stretches of the stream,
often violating narrative water quality standards and adversely affecting many present and
potential beneficial uses. The high suspended solids concentrations observed during peak runoff
are of great concern because they reduce water clarity and impair fisheries and when deposited,
sediment degrades fish habitat of Paradise Creek.

Ammonia concentrations greatly exceed proposed standards at the Idaho-Washington border due
to discharges from the MWWTP. Ammoniz levels at the border are sufficient to compromise
many of the beneficial uses of a Washington Class A waterbody.

Beneficial Use Support

IDAPA 16.01.02.053 establishes a procedure to determine whether a water body fully supports
designated and existing beneficial uses, relying heavily upon aquatic habitat and biological
parameters, as outlined in the Water Body Assessment Guidance. IDAPA 16.01.02.054 outlines
procedures for identifying water quality limited waters which require TMDL development,
publishing lists of Water Quality Limited waterbodies, prioritizing waterbodies for TMDL
development, and establishes management restrictions which apply to water quality limited
waterbodies until TMDLs are developed. .

The DEQ Beneficial Use Reconnaissance Project (BURP) was conducted on Paradise Creek in
1994, 1995 and 1996 (Wertz, 1997). The BURP survey collects data on fish, macroinvertebrates
and habitat to determine a water body’s beneficial uses and the support status of those uses for
Idaho State Water Quality Standards IDHW-DEQ, 1954,1995,1996). No trout were found, so
salmonid spawning was not conmdered an existing use.

The BURP data was analyzed using the Water Body Assessment Guidance (WBAG) document
- (IDHW-DEQ, 1996). Paradise Creek is considered to be not in full support of beneficial uses

because of the low macroinvertebrate biotic index (MBI) scores and numerous exceedances of
water quality criteria. For each year the creek was surveyed, the MBI score indicated the
macroinvertebrate population is impaired. BURP monitoring records have also shown that
dissolved oxygen, ammonia and fecal coliform water quality standards were exceeded in the last
five years. When major exceedances are documented, the corresponding beneficial use is
considered to be not full support.

Available Monitoring Data

Data used in calculations for the Paradise Creek TMDL were obtained from those sources
described below.

A USGS gaging station is located approxirhateiy 0.6 miles upstream of the Washington State line
in Paradise Creek. Data is recorded hourly; daily averages and summary water year statistics are
published in “Annual Water Records for Idaho™ (USGS, 1997).
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Discharge monitoring provided by the Moscow Wastewater Treatment (MWWTP) plant include
outfall volume and effluent characteristics MWWTE, 1997). The monitoring program began in
1979 and collects samples three times 2 week. Parameters measured include total suspended
solids, pH, biological oxygen demand, fecal coliform, temperature, and dissolved oxygen. In
addition, the MWWTP conducted an instream nutrient monitoring program from May 1992 to
August 1995.

Inflow and outflow monitoring conducted by the University of Idaho Aquacuiture Laboratory
include: pH, dlssoived oxygen, temperature, flow, turbidity, ammonia, total Kjeldsht nitrogen,
total phosphorus, total suspended solids, fecal coliform, and when added, formalin, These: ..
quazte:iy and mgnﬁﬂy water samy %ave becn coiiected since 1995,

_'_giy (Doke and Hashrm, 1994) Results of the water quality mommrmg
fgé_fﬁndzngs of previous smdxes and mci’waze substantial impairment of water

ang' grogram will be developed specifically to confirm and/or provide

ine the validity of the assumptions made in the development of the Paradise
>ring will be performed to determine the effectiveness of the TMDL and
xm: emented o meet TMDL targets.

Additional mcmzt oring should further substannate contrtbutions of poilutants of concem for
different portons of the Paradise Creek watershed. To 2 large extent, background levels of
pollutant concentrations are based on approximations and less than optimal data sets.
Background phosphorous concentrations and the phosphorous concentration threshold
stimularing excessive aquatic plant growth needs to be confirmed.

Load capacity and allocations for the temperature targets were determined using an eight AM
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temperature collected within the top portion of the water column three times 2 week year round.
Additional temperature monitoring during the implementation portion of this TMDL might
determine how this morning temperature relates to the daily average and maximum temperature.

24
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2.3 POLLUTANT SOURCE INVENTORY:

Pollutants and Sources

The primary nonpoint sources in the Paradise Creek watershed at this time are non-irrigated
croplands, grazing lands, land development and construction activities, City of Moscow’s storm
water system, and road and skid trail construction associated with forest land harvest activities
(USDA, 1995). Agricultural related nonpoint source pollution is caused by tillage practices and
livestock management. Silvicultural related nonpoint source pollution is caused by forest road
and skid trail construction, Urban %gelated ponpoint pollution is caused by constm : ar:tmnes
reﬁdent and business acti t1es, rogdwaysfagd‘parlang lots *‘*f%

\Tauonal Pollu
de eM

jloi Naste Wi reatment Plant™ (ID-002149-1) '
jacent fo Paradise Creek on the south side of the Moscow-Pullman highway
gton border. The plant consists of primary settling, two trickling filters,
ion/dechlorination treatment step. Typical effluent flows are in the range of
“day." Current plant expansion involves the development of 2 filter

and the addition of sulfur dlox.:de dechlorination. -

'data indicates that the effluent ﬁ-om the MWWTPisa s:gmﬁca.nt source
fow and phosphorus as orthophosphate (MWWTP, 1997). Schnabel and"
alculated the MWWTP outfall provided 90 percent of the total phosphorus

K, Das edona monitoring study conducted by them from August 1994 to
der ent ofthe TSS.

ﬁle year the effluent from the plant can comprise upwards of 90
downstream of the treatment plant Durning the months between

\-Pw

0 e \ earch Facilit (]D 002715-4)
The University of Idaho, Aquaculture Research Facility is designed to study fisheries and
aquaculture managem, aste water is discharged at times into Paradise Creek. Well water is
pumped into the facility;’ cu“wlaﬁes briefly, and is then discharged. Outflow rate from the facility
fluctuates depending on rrent, research direction. The effluent from the facility is often
discharged 1o the ex:stmg tﬁﬁverslty of Idaho i irrigation system rather than to Paradise Creek.
Thf. facxhty sometimes adds fonnaldehyde as a fungicide to a concentration of 2-5 ppm
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(Hutchison, 1997). Formaldehyde has not been used at the site since July 1994, Future discharges
of formaldehyde depends on the nature of the research conducted at the facility.

When formaldehyde is not in use, land application of the aquacuiture effluent can occur through
the University of Idaho’s irrigation system. The wastewater is discharged to Paradise Creek when
land application is not possible. The facility’s discharge outfall is located a short distance
downstream of the MWWTP effluent discharge pipe.

The current NPDES permit recognizes Paradise Creek flows are not large enough to support a
mixing zone during much of the year. The following permit limits apply to the end of the
discharge pipe: daily minimum DO levels must be at least 8.0 mg/l; daily maximum formaldehyde
discharge must be no greater than 2.0 mg/l or 3.7 lbs/day; fecal coliform bacteria must be no
greater than 200 colonies per ml on a weekly average or 100 colonies per ml on 2 monthly
average; and the total residual chiorine must be below detectable limits. These permit [imits
comply with both Idaho and Washington water quality standards and are met at the end of the
dxscharge pipe.

Other Potential Point Sources

Several other potential point sources of pollutlon have been 1dent1ﬁed in the Paradise Creek
watershed (USDA, 1995).

Leaking Underground Storage Tanks:

IDEQ records show that there are 6 leaking underground petroleum storage tanks in the City of
Moscow in some stage of remediation (Edwards, 1997). The primary impact of these tanks are to
the shallow perchcd groundwater system that underlies the Moscow basin and is a primary
recharge source for the creek and its tributaries . However, samples collected down gradient
from several of these sites have not shown detectable levels of petroleum contamination.

Hazardous Material Site-
A ten-acre tract of land bounded by Sweet Avenue, Railroad Street, and former.Burﬁngton
Northern Railroad right-of-way has been remediated by the University of Tdaho and Unocal
Corporation. The University of Idaho has pursued remedial actions for petroleum contaminated
soil at the site. Unocal Corporation has pursued remedial actions for pesticide, nitrate, and
ammonia soil contamination at the site, Subsequent groundwater monitoring indicates that
negligible residual pesnmdc nitrate and ammonta groundwater contamination remains on the site.
Contaminated ground water is not detectable in down-gradient monitoring weils or in Paradise
Creek. Additional investigations are planned for the summer of 1997 (Grupp, 1997).

Nounpoint Source Pollution
Nonpoint poliution sources in the Paradise Creek watershed include agrit:dlture, livestock,

forestry, urban runcff, household hazardous waste, ‘construction, septic system failure, mining,
recreation and wildlife. The relative contribution of several of these sources individually to the
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overall degradation of Paradise Creek is unknown. Agriculture and urban runoff are the two
major sources of nonpoint pollution in the watershed and are better charactenzed within this
report tha.n other sources. -

Aglculture represents the largest d use in the watershed Pollutants that come from
agricultural practices include sediment, nutrients, organic materials, pesticides, and herbicides.
The Palouse hills are very susceptible to erosion due to their topography, soil texture, and lack of
vegetative cover during the period of maximum precipitation’ (November-March). Sediment
sources evaluated which are aﬁ'ect;d by vegetatwe cover mclude a.gnculture fprest 1'oad$2 county
roads, unpa\;ed urban roads,

[ 1
= - ] i .
+ H 1

) ‘ |

ards atiimals near the creek but does not prowde
' a:;lmals included in the operation varies but is not large
it coverage, A surface water drainage System exists ‘which
s the pasture area. The drainage has been enhanced to
ugh animal waste materials may affect the quality of runoff,
o% operated to transport, treat, or dispose of wastes. Dairy animal
e guidance of the University of Idaho's Department of Animal and
o the Idaho Animal Waste Management Guidelines for Confined
_' I9_§3)'-’” Eg'gcts on water, quality from animals within the drainage have
'I'l\/ﬂ)L as nonpomt source contributtons

he watershed outside of the city will use a septic system
site specific investigation, there is no accurate way to
g properly or, which are influencing water quality within

One hundred and forty_ Sar pipes *ha been identified a5 dxrectly discharging into Paradise Creek
from within the City of \«Lpscow‘(gl‘ﬁombrough, 1993). Of these 125 pipes, 77 are street storm
drains from 1;;,085""ca'tch.t§ 4 irty four are from basements, backyards, and play fields and

_the remmnder_arﬁtﬁ;pgfn ' jurces. Tt is suspected that some may be old septic drain field
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outlets.

There is no-evidence to suggest that historical mining activities currently contribute to water
quality problems in Paradise Creek. There is some gravel pit mining active today where basalt is

exposed within the Washington portion of the watershed. Crushed basalt i is used in Latah and
Whitman counties as a road cover.
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24 - POLLUTION CONTROL EFFORTS

Paradise Creek was enrolled in the Idaho Adopt-A-Stream Program in'1990 (PCEI, 1990). The
Palouse-Clearwater Environmental Institute manages the project and organizes activities such as
trash removal, re-vegetation in the riparian zone, and the development of a pedestrianvbicycle path
along the creek. A survey of pipes which discharge to or end in Paradise Creek has been
compléted by PCEL Each pipe was photographed and its location recorded (Thombrough, 1993).

int source 'pql]e._\on prevention projects. Phase
ﬁf thslﬂoodplam the'ﬁMoscow School District Site.
‘wetlands treatment system at the University of
- ‘@ciudes the restoration of the floodplain area and
nd pﬁcget wetlands to treat Storm water runoff at the Sweet
f Idaho Thg niversity of Idaho received the grant and .
ﬂﬁ? : (1997) includes re-vegetating the urbanized riparian
lands along P: Creek from Main Stream to Mountain View
7. bilized with various bioengineering techniques. Finally, PCEI has
proposal to IDEQ and EPA to restore the channel and ﬂoodplam and
gad  Creek upstream of the City of Moscow. _ L&

has produced a comprehensive watershed management plan for
preparing the plan, the District identified and evaluated various
o] strategies to determine the most feasible alternative. Present

d tp achieve water quahty improvements in 2 reasonable time -

The F edex‘alv
phvsxcal and biole £ the nation’s waters (Pubhc Law 92-500 Federal Water
s of 1972). Each state is required to adopt water quality

shellfish, and wildlife while providing for recreation in and on
the water whenever attainable T ;

Section §:03(d) of CWA establishes reqmrements for states to ldentxfy and prioritize waterbodies
which are water qualxty limited (i.e.. waterbodies which do not megt water quality standards).
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States must publish a priority list of impaired waters every two years. For 'waters identified on thig
list, states must develop Total Maximum Daily Loads (TMDLs) set at a level to achieve water
quality standards. TMDLs are defined in 40 CFR Part 130 as the sum of the individual Waste
Load Allocations (WLA) for point sources and Load Allocations (LA) for nonpaint sources,
including a margin of safety and naturai background conditions. In essence, TMDLs are water
quality management plans which allocate responsibility for pollution reduction with a goal of
achieving water quality standards within a specified period of time. :

Reasonable Assurance Of Nonpoint Source Reductions

The US Environmental Protection Agency (EPA) requires that TMDLs that have a combination
of point sources and nonpoint sources, and have waste load allocations that are dependent on
nonpoint source controls, provide reasonable assurance that the nonpoint source controls wili be
implemented and effective in achieving the load allocation (EPA 1991). If reasonable assurance
that nonpoint source reductions will be achieved is not provided, the entire pollutant load will be
assigned to point sources. In the case of Paradise Creek, flow volumes are not large enough to
support a mixing zone during most of the year. The lack of a mixing zone requires all waste load
allocations be based on the discharge flow and are applied to the end of the point source discharge
pipe. Waste load allocations are not dependent on nonpoint source reductions to meet instream
water quality standards because water quality standards will be met for the discharge pdor to
mixing with Paradise Cree